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STRATIGRAPHY OF THE NEOPROTEROZOIC TENT HILL FORMATION AND
SIMMENS QUARTZITE AT SOUTH TENT HILL ON THE STUART SHELF,
SOUTH AUSTRALIA

by lan A. DySon®

Summary

Dyvsos LAL(1996) Swatipraphy of the Neaproterozoie Fent HHIE Bormation and Sinomens Quartzite av South
Jent il on the Stoar Shelll South Austealios Haas. £ Soco 8§ Agse 12003), 1172129, 28 November, 1990,

The Tent Tl Pormation and Sunmens Quartzite represent regressive, shallow marnme sedimentation of e
Sandisan Subgroup on the Stuaet Shell. At South Tent Hill, the Tent Hill Formation comprises the Tregaling
Shale, Lancoln Gape Siltstone and Corraherin Sandstone: members and represcits deposition 1 stori-
dominaled shelb envitonment, Sharp-based, swaley cross-siratihicd saadstione beds of the Corriberes Sundstone
Member are interpreted as Torced regressive deposits Tormed aboyve Girweadher waye base, The oyerlying
Sunmens Quartzte was deposited ona hroad. open shell that was conducive w ndal smplification. These univs
are correlated with their strtigraphic eguivalents in the Adelaide Geogyncline

Ky Worbs: Stratigraply, Neoproteroeoic, Tenl Hibl Formiaaon. Sanmens Queatzile, Lincoln Gap Silistonhe
Murnber, Sandyson Subgroup, Stuart Shell, Adelaide Geosyneline.

Introduction

On the Stuart Shelf, the Tlat lving sediments of the
Tene 1HIE Formation crop out west of the Tormens
Hinge Zone and Adelaide Geosynchine in South
Australia, The Tent Hil Forttion (Brown 1885)
wits named after the Fflat-topped hills 25 km
northwest of Part Angust (Fig. 1, As part ol aomajor
study  (Dyson 19954, the scdimentology  and
stratigraphy of the "Tent Hill Formation and Simamens
Quartzile were nvestigated 1t the type section ot
South Tent Hill (Fig, 2) and represent the bk
detailed  synthesis of the sedimentology and
stradigraphy of these formations. This paper reyvises
the stratigraphic nomenclature for the Tent Hill
Formation on the Stuart Shell.

At South Tenl [Tl the Teat TR Formation wis

formally detined as consisting of three members,

namely the Tregolana Shale Member. the Corraberra
Sundstone Member and  the Simmens Quortzite
Member (Dalgirna ¢f al. 1968), This study has
c¢levaled  the  Sinunens  Quartzite Member o
formation status and redefined the Corraberra
Sandstone Member,  therehy incorparating  the
Lineoln Gup Siltstone Member into the Tent Tl
Formiation (Fig. 3). The "Tent Hill Formanon s
corfelatve with the Brachipg Formation in the
Adeluide Gueosynchine, Similarly. the overlyimg
Simmens Quartzile may be carrelated with the ABC
Range Quartane, The name “Lincoln Gap Silistone
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Mernber” has been reserved by the Central Register
of Anstrahan Stratigraphic Names.

Previows work

The scerion at South Tent Hill (Fig, 4). originglly
described hy Thomson (1965). wis proposed by
Dalgarno of al- (1968) as the type section lor the Tenl
Hill Formation. The underlying formuation was
relerred 1o as the “Tregoling shales™ by Miles
(1955), The term “Lincoln Gap Flagstones™ was
proposed by Miles (1955) Jor the sandy suceession
ol the Tent Hill Formaton. Crawlord (1964 ) referred
0 the lower pat of tus uoie as the Corraberea
Sandstone. Thomson (1965) detined the Corraberri
Sandstone Member and the Simimens Quartzite
Menber as constituents of the Teal Hill Formalion.
Coats (1965) conelated the Tregolana Shale Member
and - Coreaberra Sundstone Member  with the
Braching Formuouon, and the Smomens Quurizile
Member with the ABC Runge Quartzite, Johns
(19681 proposed  the  lerms “Woomera Shale
Member™ and “Arcouna Quartzte Member™ on the
northern Stuart Shelt where they were considered
luteral cquivalents of the Tregoling Shale amd
Suamens Quartzale. Members, respectively (Coats
1905).

The strabigraphy of the Tent Hill Formalion was
reviewed by Coats (1965), Thomson (1965, Johny
(1968) and Farbes & Preiss (19871 Tt was considered
(© be ol Mannoan age by Fhomsou (19635). However,
the sedimentology of the Tent Hill Formuton hais
never been studied i defail und the stratigraphie
calmn of the Sonth Tent Hill scetion by Thomson
(1963) 15 the only previous. altempl (o adentily and
docament the sedimentary structures. Jolys (1908)
considered that the suite of sedimenfary strucliures im
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Fig. 1. Tectono-sedimentary provinces in South Australia, showing localities of siratigraphic sections in the Adelaide
Geosyneline and their velation (o other localities on the Stiart Shelf and in the Torrens Hinge Zone (after Dyson 10954,
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Fig. 2. View ol the type section for the Tent Hill Formation
(Dalgarmo e al. 1968) on the southern face of South Tear
Hill.

Fig. 3. Stratigraphic log of the Simmens Quartzite and Ten
Hill Formation at South Tent Hill (afer Dyson 19951,
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the Tenr Hill Fopmation was indicdtive ol strong
current action and shallow witer sedimentation,

Stratigraphy

The lormer Simmens Quirtzite Member of the
Tent Thil Farmation 15 raised herein o formation
status Lo reflect its regromul significance. Together.
the tent HlL Formaion and Sinmmens Quartzite (Fia.
3) represent regressive sedimentation ol the Sandison
Subgroup vn the Stwart Shelll The  Sandisan
Subyroup 15 an unconformity-bounded depositional
sequende i the sense of Mitchum (1977). Do'ostone
of (the underlying Nucealeena Formation does not
crop onl in the Tent Thils but s present in daillcone
from the Stwart Shelfe 1t 15 cantmonly abonl 2-6-m
thick and displays o shirp 10 gradational base. The
Nuccaleemn Formation wuas deposited below storm
witve  hase on o combined  gequence  bouind-
ary/Aransgressive sucface thal represents an hiatal
sutlace ol weengenos starvation, The lower Tene Hill
Formanon comprises the Tregoluna Shule and
Lincoln Gap Siltstone members that represent the
Iighstand systenis tract of the Sandison Subgroap,
An mgerpreted falling stoge or forced  regressive
systems  tract (Dysan 1996a). comprising  (he
overlying Cormberri Sundstone Member of the Tent
Hill Formation and the Simmens Quantzite, is placed

2]

belween the highstund  systems tael and  the
sequence  boundary at the twop of the Sandison
Subgroup (Fig. 3).

The Sandison Subgroup on the Stuart Shelt and in
the Adelade Geosyneline (Fig, S) 15 unconfarmably
overlain by the Wilcolo Sandstone and. together with
the Yarloo Shule, i hercin assigned o the Aruhng
Subgroup (Dyson 1996b) The Yarloo Shale is m turn
uncontornably overlun by the Wearnme Dolomite
and. (ogether with the Wonoka Formation, s
assigned tw the Depot Springs Subgronp (Dyson
1 946h),

Tent Hill Formation

The Tent Hill Fortsion, abour 200 m ek
Seuth Tent Hill, s an upward=sanding unit consisting
ol the Tregoluna Shale Mewber. the Lincoln Gap
Siltstone Member and  the Corraberra Sandstone
Member (Fig. 3). Tt s gradationally oyerlam by the
Simmens Quilrtze.

Treeolaiu Sale Mepiber

The  Trepolame Shale Member  consists ol
leminaled (0 thin-hedded, very line to line-gramed,
dark  greyish brown sandstone interbedded  with
oreyish rad shale (Fig. 6). 1t is about 60 m rhick.
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Fig. 6. Shale and very thin o thin-hedded fine-grained
sandstone, Tregoling Shale Member of the Tent 11711
Formation,

Individual sandstone beds are flatc-based  with
occasional  grooves and  scratches. Internally, the
sundstones display parallel Lamination and current
ripple cross-lamination analogous o the Bouma
sequence for turbidites and are interpreted as having
heen deposited at or below storm wave base from
waning. unidirectional corrents of storm origin.
Siltstone beds are characterised by parallel
lamination, The thickness and frequency of the
sundstone beds inereises up-section as the Tregolana
Shale Member grades into the Lincoln Gap Silistone
Member. The Tregolana  Shale Member  wuy
deposited below storm wave base and is a lateral
equivalent of the Moolooloo Siltstone Member of the
Brachina Formation,

Lincoln Gap Siltstone Member (new ngme)

The name for tis new member ol the Tent Hill
Formation is derived from “Lincoln Gap™. 24 km
south of South Tent Hill. Tt resurrects. in patt, the
former “Lincoln Gap Flagstones™ of Miles (1955)
that was previously used to include the sandy
sucecession ahove the Tregolana Shale. Here, the
Lincoln Gap Siltstone Member is used 1o deseribe
the Tower hall of the Corraberra Sandsione Membhber
that was originally defined by Thomson (1965), 1t is
about 40 m thick and consists of mterbedded greyish
red shale qnd thin 1o medium-bedded, line-grained
areyish brown sundstone. Flute casts and serateh
marks are common at the base of sandstone beds
suggesting current transport Lo the east (Fig. 7).
Internally, the sandstones commonly display
horizomal planar lamination. They are. in places,
capped by interference ripples or asymmetrical
vipples with sinuous crests. Sandstones displaying
planar lamination or hummocky cross-stratification
(HCS) are capped by near-symmetrical ripples
Crests of the near-symmetrical ripples show a

[3YSON
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FFig. 7. Palacocurrent data for the Lincoln Gap Siltstone
Member

hexugonal pattern or are straight 10 wavy  with
tuning-fork bifurcations.

Planar-Euninated sandstone beds capped by current
ripples are interpreted as Bouma BC sequences and
suggest deposition at or below storm wave base in
current-dominated environment. The llule casts
suggest the influence ol unidirectional currents that
were directed off-shore (Fig. 7). Ripple marks on top
of these sandstone beds indicate the influence of
unidirectional and oscillatory currents, resulting (i
combined-flow ripples (Fiz. 8). The presence of
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Fig. 8, Combined-Now ripples o top of fine-grained sand-
stone, Lincoln Gap Siltstone Member. The ripplz cresis

show imperfect bifurcation and note the presence ol

wrinkle marks,

HCS and planar lamination indicates that storims
were respousible Tor the  generation of both
unidirectional  and  oscillatory  currents,  Near-
symmetrical ripples are interpreted as wave-formed
in origin. The orientation of wave ripples suggesis a
north-south  palaeoshoreline.  These  structures
suggest deposition above storm wave base but below

Fig. 9. Chocolale-brown sandstone of the Corraberra
Sundsione Member in the centre-foregound, gradation-
ally averlain by quartzurenites of the Simmens Quartzite.

fairweather wave base. The Lincoln Gap Siltstone
Member represents deposition in an environment
where oscillatory currents were dominant over
unidirectional currents. 1t is a lateral equivalent of
the: Moorillah Siltistone Member ol the Brachina
Formation and is sharply overlain by the Corraberra
Sandstone Member,

Corvaberra Sundstone Member

The Corraberra Sandstone Member is about 25 m
thick und consists of greyish red, iron-stained. fine to
medium-grained sandstone (Fig. 9) iterbedded with
greyish brown shale. The sandstone beds are
commonly micaceous and display heavy mineral
lamination, swaley cross-stratification (Fig, 10),
quasi-planar Luvination (Fig. 11y and medium-scale
cross-bedding. They are, in places, capped by
symmetrical and usymmetrical ripples, interpreted as
wave and current ripples, respectively. Glauconite.
intraformational mud clasts, mud drapes, foreset
bundles. climbing ripple eross-lamination  and
herringbone cross-lamination are also  present.
Several upward-sanding cycles, commonly about 5
m thick, are present in the Corraberra Sandstone
Member where swaley cross-stratilied  sandstone
beds are commonly erosive into underlying cycles
that comprise tidal sand sheets. The Corraberra
Sandstone Member grades upward into the Simmens
Quartzite (Figs 3, 9).

The lamination and cross-stratilication styles
within the Corraberra Sandstone Member suggest
initial deposition at or above fairweather wave base
in a shoreface environment where oscillatory-
dominant storm currents were operative.  Cross-
bedding near the top of the unit suggests the
increasing influence of tidal eurrents. A tidally-
influenced marine environment is also indicated by
the presence of glauconite, bipolar cross-lamination
and foreset bundles. The disconformity at the base of
the Corraberra Sandstone Member marks the onset

Fig. 10. Medium-grained sandstone of the Corraberra
Sandstone Member displaying SCS. Hammer for scale,
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Fige Tl Quasi-planar Faninarion i imediom-grained sand
stone. Corraberrn Sandstone Member, Note presence of
low-angle eross-bedding showing palieotlow w the
right. Lens capis 52 nim in disieter

of Torced regression in the Sandison Suhgroup and
metre-thick, swaley cross-stratilied sundstone bads
we mterpreted as forced regressive deposits (Dyson
19951 19960).  Upward-shidlowlng — cycles  are
interpreted s parasequences i the rerminolpgy of
Van Wagoener (1985), On the Stuart Shell. the
Corraherra Sundstone Menber  represents partiol
lateral cquivalents ol the Tower ABC Range Quartzite
andl upper Braching Formation from the Adelaide
Geosyieline, The fronerich fucies are similar (o
cyuividents thal crop aul east af (he Torrens Hinge
Zyme at Kulpara, Ochre Cove. Hallew Cove and
Puttipa Gap (Fig. 1) 10 s thought that the fron was
devived from  crosion ot the Mesoproterozoic
Pandurra Formation on the Gawler Craton.

Simmens Quartzite

The Simmens Quartzite 1s aboul 100 m thick and
consists ol grey Lo greyish-white. fine 1o wedium-
grained, thin o very thick-hedded guartzurenite.
These heds contain various clusts ol voleanie and
granitc composition, varying in siz¢ up 10 20 mm,
Compound cross-hedded sets coniprising herringbone
cross-stratification. sigmoidal cross-bedding displaying
[oreset bundles, planar-tubular cross-bedding,  shale
clasts, horizontal-planar Lunination and iinor swaley
cross-stratification (SCS) wre abunduant (Fies 12, 13).
Large-scale, rough cross-bedding is common (Fig, 14),

Compound  cross-bedded  sundstone  sugpests
deposition of sand waves {0 g lide-deminited
environment where asyimnetry of the dominunt and
subordinate currents was pronounced, bul bipolar
currents were significant, The lack of TICS and SC'S.
except near the base of the Simmens Quarlzite
suggests shoreface deposition above  lwirweather
wave base where tdal currents were  dominant

Fig, 12 Quantzarenite of the Simimens Quarizite display ing
overnitned cross-hedding ol fidal origin und SCS, Nowe
stmal=senle herringhone cross-bedding a1 base ol Dl
Brunton compss tor seale.

Fig, 13, Compound cross-hedding s quartzirenite ol the
Somimens Quartzile

Fige 14, Tough cross-bedding in the Simmens Quarzale.
Lens cap s 52 mm in dismeter,
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Palaeocurrent data show a strong trend towards the
sast and ave inferpreted as reflecting progradation of
ebb-row fidul sund sheets (Fig, 15). Following Couts
(1965). the Simmens Quartzile iy correlated with the
ABC Runge Quartzite in the Adelaide Geosyneline.

Sequence boundary

The upper boundary ol the Summens Quartzite
does not crop out at South Tent Hill: However, south
ol Bill's Lookout neir the north-western side of Lake
Torrens, an erosively-hased sandstone at the top wl
the Simmens Quartzite crops out poorly where it is
contormably overluin by moderate brown o greyish
ereen shuale of the Yarloo Shale. The metre-thick,
medium-grained ofl~white sindstone contains basal
clasts of shale, lithic sandstone and occasional
yolcanics, Sedimentary  structures include trough
cross-bedding, SCS and symmetrical ripples.

The erosively-hased sundstone at the top of the
Simmens Quartzite 15 imterpreted as having  been
deposited o an estuarine environment. The style of
cross-bedding in the Tower part of the unil suggests
deposition on g Huvially-dominated  shoreduce. A
storm influence 1y indicated by the presence of SCS

CROSS-BEDDING

n =120

CURRENT LINEATION

Fig, 15 Palacocurrent data for the Simmens Quaitzie,

and the symmetrical ripples are interpreted as having
been formed by wave action, This unit s 2 possible
equivident ol the Wilcolo Sandstone that overlies the
ABC Range Quartzite in the Adeluide Geosyncline
where 1t miarks the development of broad (c. 1)-20
km)y incsed valley fills that in places anain o
thickness of some 25-50 m in outerop, They consist
ol a husul, trough cross-bedded facies of fluvial
origin. averlain by SCS shorelace sands, The SCS
shoreface sands pass rapidly upward inte basinal
shale of the Bunyeroo Formanon. The Wilcolo
Sundstone  and  Bunyeroo  Formation  together
constitule the Aruhna Subgroup (Dyson 19900), Trs
upper boundary is represented by the maximum
Mooding surfice ul the base ol the Wearing Dolonite
which is coincident with the development ol
kilometre-deep canyons previously assigned (o the
overlying Wonoka Formation (Dyson 1995, 1996b),

Stratigraphic equivalents of the Tent Hill
Formation und Simmens Quartzite

The redelined Tent Hill Formation and Simmens
Quartzite  muay  be  considered  pariial - laferal
cquivalents of the Braching Formution. ABC Range
Quurtzite and Ulopa Silistone i the Adelaide
Geosyncline (Fig, 5), The Brachindg Formaion wis
delined hy Dalgamo & Johnson (1964) ax the thick
suceession of silistone conformably overlying the
Nucealeena Formation und passing upwards mto the
ABC Range Quartzite (Mawson 1939). Together
with the Seachtl Sandstone and  Nucealeeny
Farnmation. the Braching Formation and ABC Rimge
Quartzite were meorporated into the Sandison
Subgroun (Dyson 1992), The Brachima Formation
and ABC Range Quartzite crop out al several
localities wilhin the: Mount Lolty and Flinders
rutiges, of which the Jatler occurrences appear 1o
display Tateral contnuity. A study by Dyson ( [992,
19954) focused on well-exposed sections at Hullet
Cove. Ochre Cove, Mount Terrible, Kulpara, Hidden
Gorge, Wyaccen Blull, Partacoona and Bunyeroo
Gorge (Fig. 1), The Ulupa Siltstone is best developed
to the cast and northeast parls of the Adelmde
Geosyneline on the BURRA. COPLEY, OLARY,
ORROROO und MARREE 1:250 000 geological
sheets, The Braching Formation and overlying ABC
Range Quartzite constitute an overall upward-
sanding  succession. They  cepresent  regressive
sedimenwation of the Sandison Subgroup and are
therefore defined as all the strala overlying the
maximum  flooding  surface/downlap  surface.
represented by the Nucealeena Farmation. o Lthe
sequence boundary at the base of the Aruhna
Subgroup.
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frrachines Pormuiion

The Bruching Formation comprises (oo members,
cache ol whieh ean he defined by itz lithafucies (Fie,
3) Twarof these, pamely the Bayley Range Silistone
Meiber and the Cormiberr Sandstone Member. aie
consnlered Literal equivilents (Dyson 19950, The
Bayley Runge Silesione Menther does not erop out yi
Hallew Cove or Kulpara (Fige 1), The Cortaberig
Sondstane Member of the Tent Hill Formaton that
wroprs ot on the Stuael Shell has an eguivilent thal is
ivluded o the Braching Formation at Hillen Cove
thyson 19950, The lithofacies oft the Braching
Formation ur Halletr Cove display o stie of
sedimentary  stroctures suggestive ol depastlion
under the nfMuence of greal storms. These strucoires.,
meluding wecnmpanying  pulagocurrent e, are
Hlustrated and deseribed nore Tully by Dyson
(19951 1995).

ABC Boange Cuurtzile

The ABC Range Quartaie is composed of pale
pinkish wrey o greyish white, thick-bedded o
massive, fine o medivm-gralned, slightly feldspathic
guartzate and minor interbedded  shale and fine
graned  sandstone, It iy characterised by the
abundance of planar-tabulas. herrmghone and large-
seale trough cross-bedding. asymmateich) ripples
with sinoous crests, aser and Jepucular hedding,
muderacks, mud drapes and muod intracliste.
Strajghi-crested symmetrical vipples also cap some
sandstone bads. Compound eross-hadded sets consist
ul small-scale Cross-bedding separated by aneliped,
master set houndaries, As the inclimtion of the
fiaster bedding phes decrenses, the hipolarity of
(e cross-bedding  beconies  more  prevalent
Megarpple  cross-hedded  sets,  commomly  ni-
dircenonal. displiy o thin-thick altermation of sy
toresét hundles, bonnded by reactivation suraees, nind
couplets and/or mud drupes. Sandstone channels e
characterised hy genrly nelined  huaeral aceretion
surbices and Jow-angle frimearion surlaees, SCS and
horizontal-planar lovmanon are  oecusionally
ohserved near the base of some minor quartzite
units, HOS s restricted (o intervals of interbedgled
ahale-and th o pedium-bedded (ine sandstone and
dualzie, Thus, the suite of sedimentary strietures i
the ABC Range Quartzile deseribed here suggests
thitl if was deposited ina shallow twnoe environment
where tidal currents were dominmant over storm and
wave aenion,

[Hupa Siltstone

The Ulupn Siltstone i o regional [y significant unit
that can be mapped over i large aren of the Adelaide
Cicopsyncline, The Lype sechion of the Ulopa Siltstone
was defined hy Mirams (1964 near Mount Bryan on
BURRA where it was described as a succession of

green, grey and locully puiple shales. Plummer
978y recognised the three members of the Brachin
Fornation m the Ulupa Sihstone ae Oodls Wiy
(Figs 10 5) und recommended  the term Ul
Silestone " b rahguished. Tlowever, Forhes & Preies
CIRRT) proposed retentiong ol the stratigraphic nume
Becsinse (hey wrgucd (hal repinnal mappability of the
constrient members ud por been established
Lithofacies of the Wlupa Siltstone are diseil
equivalents ol the consutuent meémbers of the
Brovhing  Formation  and  are therelore (e
Irinsgrcssive, The Wups Silistone  represents
egressive shallow mucoe sedimentalion on the
middle to outer shell. Palacocurrent data show 5
wide range ol current directions (Dyson (9957,
sugpestmg v environment where wnidirectional il
tadilhnory curnenls were inleractive.

Depositional madel for the Tent Hill Formation
and Simmens Quartzite

The Simmens Quartzite and constitient mermbens
ol the Tent Hill Fornmtion may he defined hy (heir
lithotucies. The Tent T Formation is an upwarid-
sanding succession ol imlerbedded shale and fine-
groined sundstone, Sandstone heds display sevar)
sedimentary  struetures — associated  with storin
deposition such as BC Boumi sequences, HCS,
micro-HCS and quasi-plunar Tomimion,  The
Tregolara Shale Member was deposited helow storii
wave buse. With progressive shallowing ghove stor
wiive hase, interbedded shale and saudstone ol The
Lincoln Gap Siltstone Member were deposited, Al
the top ol this succession, the Corraberen Sandstone
Member consists of severul sharp-bised shorelace
sandsiones abour 1-2 m - thiek that display SCS.
These SCS sandstones ave tefereed o s wlfached
shoreface deposits, Some SCS siemlstones  ane
completely enclosed within shale and are relerred 1
an defaehed shorefaee deposits. The hiase of cach
SCS sandstone is a0 high-lrequency  sequenee
howndary. The crosive shoroface  deposits are
nterpreted ay forced repressive deposits. The
Conaberr Sandstone Member was deposited above
falrweather wave buse in an environment that was
storm-dominated bul where tidal actviry was alsa
significunt, 1L is gradationally overlain by para
sequences of tide-dominuted  quartzarenites anil
lithiv sandstones of the Simmens Quartzite. The
Sinmens Quartzite represents continued shallow g
al the sci in which the Tept Hill and Braching
Formutions wens deposited, Combined with a high
sediment supply, progradation ol the lower shoretace
tesulted noaowide, shallow shell” which  was
conducive to fidal amplification. No submurine (an

deposits have been recogmised an this steatgraphi

level elsewhere in the basin.
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The Tenl Hill Formation and Simmens QuartZile
represent progradution of a lide-dominated shoreliee
it i staem-domimated, shallow shell” environment.
Thas regressive suceession s composed ol numher
of upward-sanding eyeles fhat are contained within
hierimehy ol transgressive-regrossive eyeles, These
Lycles are initially ageradational me character and
become inereasingly  progradational apsecnon. A
very thivk offtup wedge developed from his
progracdation and sravitational instibility resulied in
exlensionad faulting and  enhinced sobsfdenoe,
Palaeocurrenl duty sugpest o norlh-south, Gdally-
mflueneed shoreline. Scdirent was derived frony the
GawlarCraton tathe west ind teansported asewards,
The depositionul enyviconment shallowed o ghove
[airwenther wave base across arelahively narrow
shelt and sediment prograded across the Torrens
Himge Zone mto the Adelmde Geusyneline. Here,
hickaess of the Sapdison Subgroup was affedied by
syn-depositivnal tectpnies, Couls [TH65) sugeesied
thar the overlving Wonoka Toarmation and Pannd
Subgroup were nat deposited on the Swart Shell. but
were restricted 1o the Adeluide Cepsyneline hecause
ol syn-depositional i across the Toriens Hinge
Zone, The wreuale frend represented by the Torreas
Hinge Zone marked the possihle edge of the former
shell during depositnan of the (uwer Wonuka
Farmation. However, identlieauon of the Wanoka
Formation ur daleore Fron the castenn Stoart Shelt
(co . Bopeechee 2) suggests thal o magor rans-
gression peeurred acrnss the Torrens Hinge Zone at
this e, Deposition o thick Bunyeroo sediments in
the Adeliide Geosvicline Was comtemporancous
with active  subsidence.  Rewronal  nstability
cantributed (o the ncision of Wonolka canyons on [he
wester) edee of the Geosyneline.

THsCeussion

Forcd vegressivi deprsirs

I the elussie Exxon sequence suatigriphic model,
the Type 1 deposivonal sequence conssts ol
lowstand, transgressive and highstand systems racts
which e sehemarieally tied w specitic indremcents
o the costatie curyve, Howeser, aiipcreasing voltime
ol literture suggests that depostion during o celative
Fall inosea level may he placed into o fourth systems
tract between the highstand systens tract (HST) und
the sequence boundary. This systems traet has been
previonsty veferred woas the falling stge o Foreed
regresdive systems et (e, Hunt & Tueker 1992).
Study of prograsditional ndal sand sheets and shup-
hased shoreluce deposits of the Tent HIll Formidion
and  Simmens Quaptzite at South Tent Hill. and
similir deposits of the Brachima Forniaon und ABC
Ringe Quartzite ar Halletr Cove. Kulpara. Bunyeroo
Gorge dnd Trehileock Gap (Fia 1) sugaests iha they

may he gesigned ty the falling sluge systerms tract
(Dysen 1996a) These JNNs represent jegiessive
sedimentation ol the Sandison Subgroup o the
Start Shell und v the Adelade Geosynctine. The
lower and upper boundurics ol the the Biiling stiagse
SYSLEMs et (FSST) are fixed on (he nslonve s
level curve, Floweyer the facerements of the othet
svatems tracts are nat Axed and will vary dug 10
subsidence tae and sediment supply. Shoretace
sandstone  displaymg SCH o the hase of the
Corrgberra Sindstone Meniher correspimds e the
it Of the FSST. I apper bouhdary is (e seylieiice
haundary which is defined hensas (he lowest pont ol
relutive sealevel. The cormeliive conlvrmmy muy he
analogons e the downlip surface ar disconformgy <
the top of stibmarine Lans 1o earlier Exaon models, I
pusses updipe inke the sdbaerial oncontormity
assoernted wath the sequence htundury.

SUetf dyacimicosand petlacoetivrents

Shoreface st deposits ot the Ooreabere
Sindstone Member were pussihly deposited inoa
mesotidal cnyvirmmment with o tdal fnge ofF some 2-
4+ om0 Such epviranimonty aie SWem ur wave-
dominuted  (Daleymple 19925 The  Corrabicrra
Sundstous Member 15 diregdy succeeded by tdal
sund sheel depostts of The ARC Runge Quartzie i
the southern part of the Adelade Gensyneline. This
stguests that dal overprnting of sturm and wave
Clleets extended well our deress the apper shoreface.
The reliuive inlluence of storms decreased as the
[idal current speeds Tnoncused . so thal distal parls of
the: samd sheet contitined storm-genened structures.
The starm-donnnated shorefuce system was replaced
hy progeading Gde-dominuted delis and opn coas
tidul fatg. Mud wars depostted beyond the depth gnd
rnee ol tidal reworking. Tidal ehannels within the
Sinimenys Quartzite were possibly incised to shallow
subtdal depths on the shovelice. hused v the rarity
of SCS. The depth ol incision suggests 8 high
mesotidal 10 possible pracrotidal wnge along the
palacoshoreline During deposition of the ESST, (idal
cange may have been limited die 1o the celative lall
in seu level

Wave ripple otfentations suggest o regional norfh-
south shorehine. Clastic muteriul wis sourced from
the west Asvimmietry of the tdal regime is supported
by the domimant tinniodal teepd foe fipple closs-
bedding, The wide spread of these data suggests thalt
longshore  enrrents  were  operalive. Shoaling
lairweather and  storm wives mitiated  longshore
currents that transported  sand on the shoreluce.
roughly purallel w the shorehne. Palacocurrent diti
from storm-influenced lithotacies in the Brachina
Formution at Hullett Cove aye aescribed by Dyso
(IDOS!, T9U5),
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Lithefacies velationships und correlations
The Corraberra Sandstone Membhber of the Tent Hill

Formmation at Sonth Tent Hill and on the Stuart Shell

comprises the lower part of the sandy succession
overlying the Tregolana Shale Member (Crawlord
19641, Litholucies  resembling  thase ol the
Corraberra Sandstone Member also crop out at
Ochre Cove (Dyson 1995'). Hallenw Cove and
Kulpura (Dyson 1992) and al Puttapa Gap near
Beltana (Coats 1965), Granular, medium o course-
grained sundstone and dark red 1o reddish brown
shale at Ochre Cove (Fig. 1), previously identilied as
Bunyeroo  Formaton  (Dyson  19492) was
reinterpreted  us lithofacies ol the Corraherra
Sundstone Member of the Braching Formation
(Dyson 19951) At Kulpara. facies of the Corraberri
Sandstone Member are interbedded with the lower
ARC Range Quartzite, The Bayley Range Siltstone
Member crops out north of Pichi Richr Pass al
Middle Gorge. Parfucoona, Warrakimbo  Gorge.
Black Gap. Bunyeroo Gorge. Brachina Gorge and
Fimke Springs (IFig. 1. South of Partacoona amd
adjacent to the Torrens Hinge Zone, the storj-
domfnated  facies of the Corraberra Sundsione
Member wre predominant. This suggests that the
Corraberra Sandstone and Bayley Range Siltsione
members, both deposited above fairweather wave
hase, are Lateral equivalents. Furthermore, they are
partial lateral equivalents ol the lower ABC Range
Quartzile.

AL DYSON

The terms “Simmens Quartze” and “ABC Range
Quartzite”™ are used herein o describe silica-
cemented guartzite or orthoquattzite in which the
dominant mineralogy is over Y0% quartz, Petlijohn
er ol (1972) prefer the use of the ferm
“quartzarenite” over “orthoguarzite™ for those
sediments in which the detrtal fraction s 95% or
more quartz, The ABC Range Quartzite has been
mapped at the first appearance of thick, lalerally
exlensive while quartzite (e.w.. Webb & von der
Borch 1962: Dalgarno & Johnson 1966). Apparent
inlerronguing of the ‘Tent Hill Formation and
Simmens Quartzite on the Staart Shell, and between
(he Brachina Formation and ABC Range Quartzite in
the Adelaide Geosyneline can be generated by the
stacking of these lithofacies on i pardsequence scale,
Similarly, intertonguing between the constituent
members of the Brachina Formation and Tent Hill
Formalion miy he explained in this manner
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